THE TECH 
ENGINEERING NEWS 


Volume XXV | | Sheena \ \ APRIL 1944 
Number 7 \ § a oe | Twenty-Five Cents 


2 


TV, ENTIRE 
SHANK OF CIVIL. EAST 
ELL UNIVERSITY 


\ pay DY 


PRESENTS... 


Meehanieal 
Engineering 
Textile Division 


Automotive 
Division 


Cyeles, Codes, 
and Copies 


Pass the 
Ammunition! 


Teeh Quiz 





Suggestions for steel casting design 


Information supplied by an Industrial Publication 


Not only the quality of steel castings, but their 
practicability and production cost under ordinary 
foundry conditions are influenced by design. The 
following suggestions are offered as an aid to 
proper design. 

1. Whenever possible, all sections should be de- 
signed for uniform thickness. 

2. Structural design involving abrupt changes in 
section should be avoided. 

3. Sharp comers at adjoining sections should be 
eliminated whenever possible. 


4. When the structure becomes very complicated, 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


it is better to break it into several components 
that can be cast separately and assembled by 
welding or bolting. 

5. In designing unfed sections in “L” or “V” 
shapes, it is suggested that all sharp corners at 
the junction be replaced by radiiso that this section 
becomes slightly smaller than that of the arms. 


6. In designing sections that join to make an “X”’, 
it is suggested that two of the arms be offset 
considerably. 


7. In the case of unfed “T”’ and “X” sections, the 
radii at the junctions should be relatively small. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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LANDING ON A DOT is common- 
place for our warplane pilots to- 
day, thanks to new blind-flying in- 
struments made by Westinghouse. 
There are two pointers in the in- 
strument — one to give pilot his 
direction — the other, his proper 
gliding angle. By manipulating 
flying controls to keep both 
pointers crossed over a dot on the 
dial, pilot can locate field and land 
blind in fog or darkness. 


ALL THE KING’S Horses — 990,000 
of them—would be needed to equal 
the power generated by six giant 
Westinghouse water-wheel genera- 
tors at Grand Coulee Dam—larg- 
est of their kind ever built. 


zip... A certain type of gyro fly- 
wheel must snap up to full 
speed (12,000 rpm) in just 1/5th 
of a second. Westinghouse engi- 
neers devised a 104 pound midget 
22 horsepower electric motor to do 
the job. Secret of fast starting lies 
in special brushes that carry 600 
amperes to the armature—at a 
density of 1600 amperes per square 
inch of brush area. 


yo! Ho! A 50-foot mast perform- 
ing sea service many miles from 
salt water, rolls more wildly than 
any crow’s nest in a storm. The 
mast top travels 30 miles an hour, 
in swinging back and forth through 
a 90° arc every six seconds, West- 
inghouse developed this land-go- 
ing mast to test sensitive ship- 
board electronic devices under con- 
ditions more severe than they will 
face at sea. 


SAVED—800 MAN-HOURS PER SHIP. 
By changing the design of Victory 
ship gear cases, Westinghouse engi- 
neers saved 1/5 of a mile of arc 
welding (about 800 man-hours) on 
each case. Bending some of the 
thick steel plates, to make right 
angles (formerly welded), made 
possible this important saving in 
production time. 


The above items are condensed 
excerpts from articles in the WEsT- 
INGHOUSE ENGINEER, a bi-monthly 
engineering review. Regular sub- 
scription price—$2.00 a year. Spe- 
cial price to students—50¢. 


Getting the right answers—fast! 


Pictured above is a remarkable “electrical brain” that enables an engi- 
neer to solve—in a single hour—intricate calculations that would take 
him more than 100 hours by mathematics. And other calculations, 
impossible to compute by amy other method, are easily solved. 

It’s the new Westinghouse Network Calculator. The first model was 
developed in 1929 by Westinghouse engineers to help them analyze 
the electrical characteristics of a huge power system—by creating a 
synthetic replica of the system to laboratory scale. 


Now, even before a new electrical system is built, the calculator can 


. reproduce in miniature the electrical characteristics of the proposed 


system—and can quickly calculate the changes in equipment needed 
for best results. 

Today, this new and improved Westinghouse Network Calculator is 
available at our East Pittsburgh Works for making studies of public 
utility and industrial power systems. Another Westinghouse service to 
industry — giving the right electrical answers — fast. Westinghouse 
Electric §8 Manufacturing Company, Pittsburgh 30, Pennsylvania. 


WESTINGHOUSE PRESENTS John Charles Thomas, Sunday, 2:30 p.m., E.W.T., NBC. 
“Top of the Evening,” Monday, Wednesday, Friday, 10:15 p.m., E.W.T., Blue Network. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 














































The darndest machine 
you ever SAWeee | a* 








/ It has an interesting, complex oscil— 
lating motion. It works up and down fol-— 
lowing crank contours. And it does it all 
at once! It’s the darndest machine you 
ever saw! Yet it is one of the most effi- 
cient and productive machines of its type. 
Its job is to finish all of the bearing 
surfaces on a crankshaft at one fell 
swoop! The older method of 
performing this same opera— 
tion is to hold the abrasive 
cloth in a "nutcracker," 
finishing only one surface 
at a time. 






2 With the new machine, strips of 
successively finer grits of abrasive 
cloth, having serrated edges to per-— 
mit the strips to follow the fillets 
of the bearings, are automatically 
inched past the revolving crankshaft 
from a feed roil of the cloth. And 
on many a job it’s Aloxite Brand 
cloth by Carborundum that gives the 
ultimate smooth, satin finish. 


3 Carborundum Research is steadily 
working to improve production through 
grinding, finishing, sharpening and 
polishing. It will continue to work 
hand in hand with industry. When you 
get into the field, remember that 
Carborundum Engineers will stand ready 
to help with your production 

problems. The Carborundum Co., Wwe 
Niagara Falls, New York. 






Carboranduom and Aloxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company. 











IDEAS TRANSLATED INTO STEEL 


Proud Train of the West—the Burlington’s “Denver 
Zephyr.” For nearly eight years the two gleaming, 
stainless steel trains bearing this name have each 
traversed daily the 1034 miles between Denver and 
Chicago. .They reduced the running time to 16 
hours. They have given to travelers on this route 
a superlative quality of service. As of February 8th 
last, they had traveled 5,464,783 miles. 


All told, there are 14 Zephyr trains, serving splen- 
didly the rich empire covered by Burlington Lines. 
Together they have rolled up more than 21 million 
miles. The first, ““The Pioneer Zephyr,” was chris- 
tened April 18, 1934. After nearly ten years and 
1,652,265 miles, it is still strong and sturdy, still 
fine-looking and comfortable, a pleasure to its pa- 
trons and a continuing source of profit to its owners. 


EDWARD G. BUDD MANUFACTURING COMPANY ¢ PHILADELPHIA ¢ DETROIT a! lm 

















Every one of the Burlington fleet of stainless steel 
Zephyrs—as well as many others for America’s fore- 
most railroads—was built by the Edward G. Budd 
Manufacturing Company. They were the outcome of 
a belief, shared by Burlington management and 
Budd, that modern ideas of passenger equipment 
could be translated best into stainless steel ... 
Light in weight, strong and safe with the strength 
of this superior alloy steel, they have proved eco- 
nomical in operation. Beautifully designed, they 
attract the admiration of passengers. 


After two years devoted exclusively to war produc- 
tion, Budd will resume the manufacture of stainless 
steel trains in 1944. The era of railway passenger 
progress which began with the Pioneer Zephyr will 


again move swiftly forward. 
| Mt A 
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Originators of ALLSTEEL* auto bodies, stainless steel lightweight trains and highway truck trailers. Designers and 
makers of airplane and marine structures. Inventors of the SHOTWELD* system of fabricating hi-tensile steel. 
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Until Victory has been won, all the Timken 
Tapered Roller Bearings we can make will 
continue to go into war equipment of all 
kinds and into the many different types of 
machines that help to make them. 


When the war is over however, Timken 
Bearings again will be requisitioned for 
peace-time requirements of transportation 
and industrial equipment. Then the knowl- 


edge you acquire now will enable you to 
meet any and every bearing condition you 
may encounter in the future; for Timken 
Bearings have everything it takes to do a 





A Valuable Post- 
Every Student Engineer . . . 





War As et for 


complete bearing job—ability to eliminate 
friction; to carry radial, thrust and com- 
bined loads; and to hold moving parts in 
correct and constant alignment. 


Learn to know your bearings now; this 
knowledge will pay dividends after Victory, 
no matter what kind of mechanical equip- 
ment you may be designing. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
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THIS [8 M. I. T. 


MECHANICAL ENGINEERING 


TEXTILE DIVISION 


By EDWARD R. SCHWARZ 
Professor of Textile Technology 


é preity a engineering and later, textile research, 
have been conducted at the Massachusetts Insti- 
tute of Technology in the Mechanical Engineering De- 
partment since 1872. Between 1872 and 1903 over four- 
teen hundred students completed the course in Textile 
Design, including the weaving of fabrics. In 1901 the 
name was changed to Massachusetts School of Design, 
and in 1903 it was taken over by the Museum of Fine 
Arts. From 1903 to 1916 the work of instruction at 
M. I. T. was confined largely to textile mill and machine 
design; but when the present building was constructed, 
space was provided for a textile testing laboratory and 
for the location of certain cotton processing machinery. 
Equipment was installed and during the first World 
War many research problems were investigated and 
some thirteen intensive courses, each lasting approxi- 
mately one term, were given to groups varying from 
twenty to forty students at a time. Ae 

During the past ten years the emphasis has been 
placed on textile research, and the entire laboratory 
space devoted to the appropriate equipment. The work 
has been threefold in purpose: 


INDUSTRIAL TEXTILE ENGINEERING 
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AUTOMOTIVE DIVISION 


By C. FAYETTE TAYLOR 


Professor of Automotive Engineering 


T has often been said that the internal combustion 

engine has effected greater changes in the pattern. 
of living of mankind than any other development of the 
Machine Age. Whether or not this statement is true, it 
is obvious that in peace, in war, on land, sea and in the 
air, we travel largely by means of internal combustion 
engines. The first ride of a new-born baby home from 
the hospital is by this means, and the last ride to the 
cemetery is invariably accomplished with the same 
type of motive power. Between these two events, a 
considerable portion of our lives is spent in intimate 
association with the internal combustion engine. 

It is therefore not surprising to find that the Massa- 
chusetts Institute of Technology has a considerable 
activity in this field of science and engineering. Work 
of this kind, including both teaching and research, is 
centered in Building 31, the Sloan Laboratories for Air- 
craft and Automotive Engines, built in 1929 and en- 
larged in 1940 through the generosity of Mr. Alfred P. 
Sloan, Jr., President of the General Motors Corporation, 
and life member of the Technology Corporation. . 

The laboratory is well equipped with teaching and 
research facilities, some of which are shown by the 
illustrations accompanying this article. In addition to 
the lecture room, drafting room and machine shop, 


Rayon for essential war uses is washed, 
; ched, and tinted with fugitive dies as it 
\ % from stage to stage over the plastic 


there is a large test floor accommodating engine test 
stands and research equipment of various kinds. Lab- 
oratory classes are held in four special rooms, each 
equipped with a research-type internal combustion 
engine, together with instruments and accessories espe- 
cially designed for basic instruction in this field. 

The objectives of the work in the Sloan Laboratory 
are: first of all, to furnish a stimulating field for the 
instruction of fourth-year and post-graduate students 

(Continued on page 217) 


read-advancing reels Ph spss line the sides of 
Bee anuous spinning and processing machines. 
Bee liquids flow through channels in formed 
meord rubber panels and out on to the whirling 
through bent glass tubes. From the last 

m here, the yarn passes into dryer 

where hot-water-heated aluminum reels 

| Similar design dry the yarn before it moves 

er twister caps which complete the process. 
Photo: Industrial Rayon Corporation 
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Views of the Textile Laboratory 


Ontil an unknown genius invented this warping mill in 
1760, warping had been one of the slowest procedures in 
weaving. With this machine the helper could warp forty- 
eight spools at one time simply by turning a crank. 
Equally important, however, was the fact that the yarns 
were handled so much less and were laid with more equal 
tension, all of which materially reduced the number of 


fabric defects. 
Photo: Industrial Rayon Corporation 
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1. To design, construct and 
use textile testing equipment of 
all types. 2. To use the results 
of these developments in solving 
problems encountered in in- 
dustry directly and through the 
Division of Industrial Codpera- 
tion. 3. To apply the new devel- 
opments in science to textile re- 
search wherever such possibilities 
appear. 

In this latter instance, for 
example, ultra violet light, polar- 
ized light, X-ray diffraction, 
high-speed photography, and va- 
rious electronic devices are being 
intensively employed. In addi- 
tion close codperation with other 
laboratories and departments is 
maintained — particularly with 
the Departments of Biology and 
Biological Engineering, Mathe- 
matics, Economics, Business and 
Engineering Administration, 
Chemistry and Physics. Color 
measurement, statistics, cellulose 
and dye chemistry, biophysics, 
strength of materials, heat meas- 
urement and paper technology 
are all specific examples of im- 
portant phen of related research 
under way at the Institute. 

The entire research program 
also serves the important feature 
of keeping courses of instruction 
up-to-date and in providing val- 
uable industrial contacts for 
greater ease in placement. The 
courses of instruction are on both 
undergraduate and graduate 
levels and lead to a Master of 
Science degree in Textile Tech- 
nology. Graduates occupy key 
positions in textile research and 
development and teaching 
throughout the country, and the 
demand for persons trained in 
this work is increasing. 





ae 


Textile Laboratory, M. 1. T 


One of the earliest developments in the long series of 
continuous processes underlying textile progress was the 
invention of this carding en gine which supplanted hand- 
cards. Until 1748, the only known means of laying wool 
and cotton fibers straight and parallel for spinning was 
to place them between two paddles studded with wire 
bristles which were then rubbed together. The carding 
machine, invented by Arkwright in 1775, combined several 


inventions which made carding completely continuous. 
Photo: Industrial Rayon Corporation 
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AUTOMOTIVE DIVISION 
(Continued from page 215) 


in engineering practice, including analysis, design and 
research in applied engineering problems; second, to 
engage in research leading toward improvenients in 
internal combustion engines and their auxiliaries. The 
type of research handled by the laboratory lies midway 
between the testing and development work which is 
done by many industrial organizations on the one hand, 
and research work in pure physics and chemistry on the 
other hand. Facilities for this kind of research have 
been relatively rare in this country, having been con- 
fined to government laboratories and a very few uni- 
versities and large corporations. 

Both government and industry have sponsored 
research in the Sloan Laboratories to a considerable 
extent ever since the early 1930’s. Since the beginning 
of the European war, work of this nature has, of course, 
greatly increased, and at the present time a large part 
of the efforts of the staff and a major part of the equip- 
ment is devoted to research connected with the war 
effort. This work has afforded opportunity for spe- 
cially qualified students to join the staff of the labora- 
tory for a year or two after graduation, thus continuing 
their technical education and at the same time making 
a contribution to the development of the internal com- 
bustion engine and to the war effort. 

The post-war period should offer interesting possi- 
bilities for the engineer interested in internal combus- 
tion engine development. While gasoline engines for 
automobiles and other road vehicles have become quite 
well standardized in their basic design features, the 
application of Diesel engines to road transport still 
remains in its infancy in this country. A marked trend 
toward Diesel motive power on our railroads had ap- 
peared before the war, and it is very probable that this 
trend will be resumed at an accelerated pace in the post- 
war period. Another relatively new outlet for the 
application of the internal combustion engine is electric 
power generation by Diesel engines for small communi- 
ties not served by the large power networks. There is 
still much to be done to improve the large marine 
Diesel power plant. In aircraft power plants the situa- 
tion is very fluid, with new developenanls impending in 
the way of cylinder arrangements, fuel-feed systems, 
automatic controls, etc., for the reciprocating engine, 
and much interest and experiment in the field of the 

(Continued on page 234) 


Figure 1. Entrance to the Sloan Automotive Laboratories 
at M.I. T. T E.N. photo 





APRIL, 1944 





Figure 4. A Diesel engine installed and ready for test 


on one of the electric dynamometers 





T.E.N. photo 





Figure 2. Typical modern aircraft and automobile 


engines available for study in the Sloan Laboratories 
T.E.N. photo 





Figure 3. Laboratory exercises in one of the 
laboratory classrooms 






TEN photo 





















































Wide Arrays of 
Electric Waves 
F electric waves and 
cycles there are many, 
a prodigious range of them. 
No vibration of speech or 
music is too fragile, too deli- 
cate, too rapid, too slow, too 
weak, too sonorific to be 
parried wave for wave by 
electricity. Altogether in 
the field of electrical com- 
munication, about 30 oc- 
taves of waves are in every- 
day use. From the 50 cy- 
cles per second of the vowel 
sounds of a deep-voiced man 
to the upper overtones of a 
coloratura soprano or a 
violin and on to those used 
in microradio wave tech- 
niques, a band of 10,000 
million cycles per second of 
electric waves is used to 
convey information. There 
are many paths or channels 
in which these cycles per 
second may be divided. If 
the paths are wide, there 
will be fewer of them. If the 
aths are narrow, there will 
is more of them. On every 
path, narrow or wide, there 
can be sent a proportionate 
amount of information. 
Since the human ear can hear sounds only up to 
20,000 vibrations per second, and since for splendid 
transmission of music one needs to go only to 7500 
and for fine fidelity up to 5000 and for excellent fidelity 
of speech up to 3000, one might ask how can the elec- 
tric waves of 50,000 cycles per second and 50,000,000 
per second, and 1,000,000,000 be utilized. These cycles 
per second are above the sensitivity of human ears. 


“Carrier” Systems 


To achieve utilization of the higher electrical fre- 
quencies which the engineer can now produce by 
vacuum tube and other types of oscillators, the “‘car- 
rier” philosophy of transmission is the vogue. In these 
carrier systems, the acoustic frequencies of speech, 
music and code are transposed or modulated upwards 
in frequency. The actual transmission is made at some 
prescribed higher frequency level. In both wire and 
radio systems this technique is used. In both of these 
latter systems the “carrier” frequency per se may or 
may not accompany the modulations. When. such is 
the case, a single sideband is transmitted to make pos- 
sible the so-called single sideband philosophy. Obvi- 
ously this technique is good practice since it conserves 
frequencies. 

As a fine and practical example of the problem of 
quantity of information versus frequency band, the 
“C,” “J” and “K” systems of carrier telephony as 
used in the United States are pertinent. The “C” is a 
three-channel or three-conversation open-wire system. 
For the three east-to-west conversations, frequencies 
from 6.3 kilocycles to 16.0 kilocycles serve. The three 
west-to-east conversations are carried by frequencies 
from 17.7 kilocycles to 28.4 kilocycles. All frequencies 
are sent over the same pair of wires, but the transmis- 
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The radio operator of a Martin B-26 bomber 





sion is on a four-wire 
basis. The single side- 
band principle is fol- 
lowed. 

The “J” system is 
also designed for open 
wire and uses the single 
sideband technique. For 
its twelve messages, a 
wider range is therefore 
necessary than in the 
“C” system. For the 
twelve east-to-west chan- 
nels, the frequencies vary 
from 92 ke. to 140 ke. 
The west-to-east chan- 
nels use 36 ke. to 84 ke. 
The four-wire principle 
is followed on two physi- 
cal wires. In some cases 
a voice-frequency chan- 
nel, a “C” system and a 
“J” system are combined 
to transmit 16 telephone messages over the same pair 
of wires. The entire (f;—f:2) in this case is from about 
200 cycles to 140 kilocycles. 

Across the western part of the United States from 
Omaha, Nebraska to the Pacific Coast stretches a par- 
ticularly important telephone cable to which the “K” 
system of carrier is applied. Actually there are two 
separate cables, an east-to-west cable and a west-to- 
east cable. The four-wire principle is followed and in 
this case four physical wires are involved. Two wires 
in one cable carry one side of a particular conversation 
and a second pair in the other cable serves for the other 
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side of the conversation. 
For the twelve channels 
of this cable system, the 
frequencies range from 
12 S to 60 ke. and are 
the same in each cable. 
The single sideband tech- 
nique is followed. 


Coaxial. Cable and 
Telephony 

A particularly strik- 
ing example of the rela- 
tion between wave band 
and amount of informa- 


Army Signal Corps men stringing telephone cable. 
This can be carried out only under favorable conditions 























































tion is found in the special form of electric circuit known 
as the coaxial cable. The coaxial cable consists of a 
copper wire about the size of the lead in an ordinary 
lead pencil running axially inside of a copper tube 
about the diameter of an ordinary lead pencil. The 
ee tube serves as the second wire of the pair. Two 
and sometimes four pairs of wires so arranged are cov- 
ered with a lead sheath to form a cable. Each message 
has its own range of cycles at its own level of cycles 
and thereby retains its separation from the others. The 
480 simultaneous messages transmitted over the coaxial 
cable must have 480 different groups of frequencies in 
the gamut of 2,000,000 cycles per second. It will be 
observed that a 4000-cycle band is about the range’ 
used for each message. The 2,000,000 gamut falls 
between 60,000 and 2,060,000. The coaxial cable sys- 
tem uses two separate coaxial pes and is operated on 
the four-wire basis. The single sideband principle is 
used in the coaxial cable as was mentioned in the cases 
of “C,” “J” and “K” systems. 


Coaxial Cable and Telegraphy 


If it were desired to send telegraph code messages 
on the coaxial cable or any telephone circuit, each band 
of waves need not be so wide. A telephone highway 
may be marked off or sliced, as it were, into narrow 
telegraph lanes. Thus several telegraph messages can 
be sent simultaneously on one telephone highway. 
Sometimes the single telephone channel, 3000 cycles 
per second wide, is divided into 10, 15, or even 20 tele- 
graph highways. The single telephone highway then 
carries by telegraphic signals 750 words per minute, 
1120 words per minute, or 1500 words per minute. 

The coaxial cable can carry simultaneously 480 tele- 
phone conversations over its 480 different groups of 
waves. Some interesting and striking facts result if 
one asks, how long would it take 480 persons speaking 
continuously at 160 
words per minute to 
transmit over the single 

air of wires all of the 

74,746 words of the 
Bible. The answer is, it 
would take about ten 
minutes. If there were 
only one talker at a time, 
three and a half days 
‘would be required. A 
similar provocative ques- 
tion is, how long would 
it take to telegraph all of 
the words of the Bible on 
a single continuously op- 
erating telegraph system 
at 75 words per minute. 
The answer is seven 
days. 

If the 2,000,000 cy- 
cles-per-second range of 
the coaxial cable were 
divided into telegraph 
channels of 200 cycles 

r second each, one 
could obtain 10,000 such 
telegraphic channels. If 
75 words per minute 
were sent over each of 
these channels, all of the 
774,746 words of the 
Bible could be electri- 
cally transmitted hun- 
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dreds of miles on one pair of wires in just one minute. 

The assumptions as to cycles per second and related 
words per minute were on the conservative side in the 
above calculation. Machine telegraph equipment is 
available which transmits 60 words per minute with a 
frequency range of 100 cycles per second. The coaxial 
cable theoretically could sup a 20,000 such telegraph 
channels. The front page of any of the great metro- 
politan newspapers contains about 4000 words. As a 
thinkable ne anariing the coaxial cable with its one 
pair of wires furnishing the connecting circuit could 
transmit all. of these words in code on telegraph 
machines in one-fifth of a second. 


Noise 


Noise is also a composite sound, but the basic dif- 
ference is that the component overtones do not have a 
simple arithmetically progressive multiplicity of over- 
tones. It is perhaps not appropriate to talk about the 
fundamental pitch of a noise. All possible frequencies 
are present in noise, collectively regarded — not only 
those varying as 1, 3, 4, 7, 30, 59, etc., but those vary- 
ing by every possible ratio 2.1, 9.3, 29.1, 62.5, and so 
on, times a certain frequency; but this certain fre- 
quency really cannot be called the fundamental. If 
one could be assigned, it might even change as the 
noise continued. 


Tone Versus Noise 


It is not sufficient to say tonal sounds differ from 
noise by saying tonal sounds are irregular in appear- 
ance as compared to noise. Both are irregular and it is 
not easy by merely looking at a sound wave in an oscil- 
loscope to tell whether it is a harmonically related com- 

ite wave or a non-harmonically composite wave. 

wave of the sound of the vowel “e” is shown and 
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also the wave of a bit of noise. Irregularity of wave 
shape is not the real criterion of difference but rather 
the arithmetic of harmonic relation of components. 


Vowel Sounds 


With vocal chord sounds, human beings can make 
vowels for which a range of frequencies from 50 to 
4000 do a good job. Actually for the vowels one could 

et along pretty well with a range from 150 to 3000. 

ut human beings make use of noise for speech, too. 
They extend the range of the quality of sounds by 
using noises; by blowing air against their teeth and 
lips, they make noise and out of the noise produce con- 
sonants — the sounds of s, k, h, f, p, sh, t, etc. They 
have widened the range of information by widening 
the type of sounds; they use both kinds of sound, har- 
monically related and non-harmonically related. Vowel 
sounds are made by vocal chords and these give a par- 
ticular quality to the particular owner of a particular 
voice. 


Consonant Sounds 


Consonant sounds are largely made with noise; 
these give identity to the words themselves; they make 
for articulation. These bits of noise do not possess any 
of the identity of the person’s voice. All people “hiss” 
alike; all people “‘shush” alike; all people, in other 


Coaxial cable terminal repeaters and modulators 
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words, whisper alike. Vocal sounds can be changed in 
pitch. Whispered speech cannot be changed in general 

itch; its general pitch is fixed. Consonant sounds might 
. called whispering sounds. If one whispers, one con- 
veys information through a narrower range of frequency 
to make particular words; but there is ey of amount 
of information by not using vocal sounds which convey 
the identity of the owner of the voice. A change in 
pitch of vocal sounds makes possible inflection and 
other important attributes of spoken words. 


Noises Have Quality 

Noises also have a kind of quality or'‘identity. Par- 
ticular noises have different general frequencies and 
different frequency ranges and different power content, 
just as do vocal chord or musical sounds. The noise of 
a defective gas vacuum tube has a very wide band of 
frequencies, some of which are in the supersonic range. 
The base drum is a noise, but its general range of fre- 
quency is lower than a snare drum. Its power is greater 
than the snare drum. The range of non-harmonic fre- 
quencies for the sound of “‘s” is about 3800 to 5400 
cycles per second; that of “sh” is generally lower in 
pitch, 2000 to 3800. The power of “sh” is greater than 

‘s.” The sound of “ch” is a band of noise varying from 
2000 to 5400 cycles per second. A group of non-har- 
monically related frequencies from 1400 to 2700 pro- 
duces the sound “‘ffff” of the letter “eff.” The “k” 
sound has more power in it than an “s,” “sh” or “‘eff” 
sound and requires a frequency range in the neighbor- 
hood of 1400 to 2000 cycles. 

The sound of “h” as a bit of noise has various 
ranges of frequency depending on the vowel it precedes. 
There are, in other words, five “h”’ sounds, all noises 
like the first part of whispered hay, he, high, hoe, hum. 
If one wants to say vocally the word “‘hoe,” one makes 
an “h” sound with a bit of low range noise, 450 to 700 
cycles per second, by shaping the mouth so that after 
the “h” noise an “‘o” sound can quickly be made by 
the vocal chords without changing the mold of the 
mouth and position of the lips. 

If one wants to say the word “he,” a bit of higher 
range noise is made for the “h” (2700 to 3800 cycles 
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per second); and then with same shaping of the mouth 
and lips the vocal chords follow with the “‘e.” So then, 
noise as well as vocal and musical sounds may need a 
wide band or a narrow band of frequencies. 

This is to say that a mere-hunch or guess is not suffi- 
cient to determine whether a “puff” or a “ping” or 
“splash” of noise is made up of a wide or narrow band 
of non-harmonically related frequencies. It is not easy 
to tell from a mere hearing of a noise what its compo- 
sition is. Careful measurements by frequency analyzers 
are necessary. 


Sound Spectra 
The quality of sounds therefore brings into the 
vocabulary of the technician the term “sound spectra.” 
In the accompanying chart, Fig. 7, is shown the wave 
form, very irregular in shape, of the sound of “e:” 
Below is shown the individual lines for individual fre- 
quencies in the sound spectra of “e.” The length of | 
the line indicates the amount of energy in that particu- 
lar frequency. 
Noise Spectra 
In Fig. 9 is shown the wave form of general noise 
and of the particular noise of “sh.” The spectrum of 
noise is a continuous spectrum as indicated in the 
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PASS THE AMMUNITION! 





By D. F. CARPENTER, ‘22 
Vice-President and Director of Manufacture, Remington Arms Company, Inc. 


Pictures courtesy ‘‘Machinery’’ Magazine 


LT industry has produced, since mid-1940, 
huge quantities of small arms ammunition for 
use in the rifles and machine guns of Allied fighting 
forces. 

In no other field of armament has fire power expanded 
so dramatically as in that of .30 and .50 caliber ammu- 
nition, officially designated as “small arms ammuni- 
tion.” It has been estimated that a flight of fifty 
fighter planes fires up to half a million cartridges in a 
single minute of battle. Add to this the expanded fire 
power of the foot soldier, with automatic rifles, sub- 
machine guns, machine guns and precision sniping 
rifles, and the consumption dips into the small arms 
ammunition depository at a rate far exceeding any war 
in history. 

To supply this vast need, industry has produced 
small arms ammunition in quantities that would have 
seemed fantastic in World War I. So rapid has been 
the production pace that, despite the enormous supplies 
required, the United States Ordnance Department in 
November, 1943, ordered a substantial reduction in 

roduction schedules and closed several plants entirely. 

nough small arms ammunition had been produced, 
according to the Chief of Ordnance, Major General 
L. H. ampbell, Jr., to meet “any crisis, however 
unexpected.” 

Like other mass production operations, small arms 
ammunition entails the independent manufacture of 
various components and their assembly into finished 
product. The peculiarity of the industry is that the 


The first drawing operation on the cartridge 
cases is performed on a press provided with four 
sets of dies and punches. 





output is reckoned not in thousands or even millions, 
but in billions, each separate unit of which requires 
exquisite precision. This is necessary to insure accu- 
racy, proper gun functioning and safety to the shooter. 

The nomenclature of the industry is frequently 
misquoted. One of the most common errors is to desig- 
nate a cartridge as a “bullet.” A cartridge is the fin- 
ished product for rifles or machine guns —a product 
ready to shoot. A bullet, important as it is, is only a 
part of the cartridge. A .30 caliber “ball” cartridge is 
composed of some eight component parts: the cartridge 
case, primer cup, priming mixture, paper disk, anvil, 
bullet jacket, lead core, and, of course, the propelling 
charge of powder. The cartridge is also waterproofed. 

Construction of other types of military cartridges, 
such as tracer and armor piercing, is of similar nature, 
with the exception of the bullet components. The bullet 
in a “ball” cartridge has only two parts — the core of 
lead or of soft steel and the bullet jacket. The armor 
piercing bullet is composed of four pieces, a hardened 
steel core running down the whole section, the bullet 
jacket, a copper heel cap and a lead tip at the front end 
of the bullet. 

The tracer bullet is still differently constructed. Its 
lead core is really half a core and behind it, in the bullet 
jacket, is imbedded the tracer mixture providing the 
“fireworks” which afford easy observance of the bullet’s 
flight. Behind this tracer mixture is a charge of igniter 
mixture. This highly inflammable preparation is set 
off by the powder charge and, in turn, ignites the tracer 
mixture. Bullet construction of the deadly incendiary, 
which many military leaders have termed the most 
devastating small arms missile developed in the present 
war, is again different. Detailed description of it is, for 
obvious reasons, prohibited. 

Cartridge case manufacture, at ordnance plants 
such as those operated by Remington Arms Company, 
Inc., begins with delivery of shallow, thick-walled cups, 
not much larger than one’s thumbnail. These are 
punches from a brass sheet, usually at the brass mill, 
and shipped in that form to the ammunition plant. 

Each of these small thick cups will, after a succes- 
sion of draws, swagings, annealings, pickling, washings 
and drying, become a completed cartridge case capable 
of fitting into the chamber of a precision-built gun, sus- 
taining the terrific pressure generated by the explosion 
of a heavy powder charge and maintaining its original 
dimensions so that easy and prompt extraction is 
assured. 

First drawing of the case cup begins in a die press 
equipped with four sets of dies and punches. The cup 
is positioned, open side up, over a floating drawing die. 


THE TECH ENGINEERING NEWS 











The punch shapes the metal through concentric guide 
rings as it pushes the cup through the die. 

The shallow cup is transformed into a short cylinder 
with one rounded end, its walls perceptibly thinner. 
The .30 caliber cup enters the die roughly °4 inch in 
diameter by */g inch deep. It leaves the first draw 
21/5 inch outside diameter by !3% inch deep with a wall 
l¥ inch thick. 

The drawing operation develops strains in the 
metal which must be relieved by annealing. The cups 
are carried slowly through the gas-fired furnace on a 
conveyor belt. 
thirty minutes. Charging-zone temperature of the oven 
is 1325 degrees F. and “soaking” zone 1300 degrees. 

While in the furnace the cups lose their drawing 
lubricant, acquiring a residue and a discoloration. To 
remove these, the cases go from the furnace to the first 
unit of a pickling, washing, drying and lubricating unit. 
They are first tumbled in a weak acid solution. Next, 
they go through a revolving wash tank, a rinsing tank, 
and finally into a soapy solution which lubricates them 
for the following operation. The cases finally pass 
through a drying oven and are ready for their second 
draw. 

Second draw is similar in function to the first. Each 
set of dies for this operation consists of a top die, a 
bottom die, and a stripper, or a collar, consisting of 
three segments held together by a coil spring eye. The 
stripper expands to permit the case to pass through the 
die on the downward stroke, but is immediately con- 
tracted to the punch diameter when the upper end of 
the case has passed through, thus preventing the case 
from returning upward with the punch. 

Washing and drying of the cases after the second 
draw are performed as they are fed through a twelve- 
foot perforated cylinder, about two feet in diameter, 
with a conveyor screw in the center. During the first 
half of their journey through, the cases are washed and 
rinsed, while in the last lap they are dried by a gas- 
fired hot-air unit. In the washing section, a scoop pours 
a solution of salt and water on the tumbling cartridge 
cases, the solution draining back into the tank through 
the cylinder 
water is similarly poured on the cases. 

The next operation consists of “bumping” or swag- 
ing the base end of the cases. A slide and injecting stem 
pushes the case into a die and forces it part way through 
so that the open end projects slightly. 

While the case is held in this position, a punch 
strikes the base or head end of the cartridge case. The 
injecting stem serves as an anvil during this part of 
the operation. The stem and punch next recede in 
opposite directions, completing the cycle of operation. 

The “bumped” cases are annealed a second time 
and are again pickled, washed, and dried. The third 
draw operation is performed on.the same type presses 
used in the second draw, the only difference being that 
three punches are employed on a press instead of four. 
The dies are of the same construction. 

From the third draw the cases go to another washing 


and drying before entering the “trimming” operation. 


Trimming is performed in horizontal-spindle machines 
employing rotary cutters. The object of this prelimi- 
nary trimming operation is to remove the uneven. open 
end of the cases and bring them all to uniform length 
for the fourth and final draw. 

After trimming, the cases are passed through anneal- 
ing, pickling, washing, lubricating, and drying opera- 
tions for a. third time, all of which are performed 
automatically. They are then delivered by chutes to 
hoppers of vertical single-crank ess s similar to those 
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Close-up view of one of the base end bumping 
machines, showing the injecting stem advancing 
to push a cartridge case into the die. 


used for the second and third draws, with the exception 
that there are only two punches on each machine. It 
is in this operation that the wall of the cartridge cases 
reaches its final thickness, and, therefore, great care is 
taken to see that the punches and dies are of the proper 
size and closely aligned. 

At this point, an inspector carefully checks the 
base thickness of the cartridge cases by using a dial 
gage, determines the diameter by means of ring gages, 
and inspects the wall thickness by applying a dial gage 
with the cartridge case slipped on a spindle. 

From the fourth draw, the cartridge cases return to 


(Continued on page 240) 
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The body of the cartridge cases is annealed as 
the cases are carried through gas flames with the 
hard base end submerged in water. 































































WITH THIS ISSUE, TECH ENGINEERING NEWS INAUGURATES A NEW FEATURP# 


SKILL AT IDENTIFYING THESE PICTURES, WHICH SHOULD BE FAMILIAR TO ala 
ABOVE 80 IS EXCELLENT, ABOVE 60 IS FAIR. IF YOU SCORE BELOW 60, ¥ BHO 


THE ANSWERS ARO 


1. It doesn’t take a doctor, a 
glass blower, or an ento- 
mologist to realize that this 
sneeze, this pattern made by 
a metal plunger striking a 
glass pane, or this locust in 
flight were made visible by a 
high-speed photography pro- 
cess developed b 


2. Though we’re only show- 
ing you around half of it, 
this 100-ton instrument con- 
structed by the Physics De- 
partment should be easily 
recognized by every one as a 
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mREADER OF T. E. N. CREDIT YOURSELF 7’/, POINTS FOR EVERY CORRECT ANSWER. 
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WON PAGE 246. 





3. These are not the legs of 
@ massive mechanical ele- 
phant conceived by the Bio- 
logical Engineering Depart- 
ment, but if we had left the 
upper half of the picture in 
| place, you would instantly 
recognize the famous ...... 


4. Not a plastic ice cream 
cone, but the seat and disk 
OF Ewes cice form the subject 
of this unusual picture. 





5. Though it might be a 
wind-swept atoll in the South 
Pacific under an Allied air 
attack, a scientist should 
recognize this at once as a 
seeexe’s - as shown by the 





6. *‘Stone walls do not a 
prison make, nor iron bars a 
cage.”’ Wrong again, this is 
not the latest type of prison 
cell being demonstrated by a 
hardened lifer, but M. I. T.’s 
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TECH QUIZ — Continued 





7. Most any of our older read- 
ers will recognize this as one 
of the earlier ‘‘jam sessions”’ 
SHINES. o:0s wis 6 





8. Not sections of a prefabri- 
cated house, but slabs of 
we tacaieia are here shown on the 
way to the cutting knives. 


9. It may seem strange that 
this man just stands by and 
watches what appears to be a 
potential holocaust. The rest 
of the picture, if shown, 
would reveal that he is really 
only..... - roofing...... 





10. Pardon our sense of hu- 
mor, but these are just four 











11. Developed by Vannevar 

Bush, this ...... is capable | 
of performing even the most 4 
difficult problemsin ........ — 
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To the Men of 
Smeucan Science 


working to 
further American Good Living... 


WE DEDICATE 


our Radio Sponsorship of the 
World’s Finest Music, by the 
World’s Finest Concert Orchestra... 


THE BOSTON 
SYMPHONY 


Saturday Evenings, at 8:30 P.M. (E.W.T.) 
over 165 Stations of the Blue Network, 
from New England to California 


“ENGINEERING THAT AIDS ALL INDUSTRY=, 
FURTHERS AMERICAN GOOD LIVING” 





Sister to every science furthering Good Living— 
Music, by the world’s finest musicians, is Allis-Chalmers’ 
choice of radio entertainment for America 


world-famous conductor of The Bos- 
ton Symphony itself; ““Today Amer- 
ican audiences show not only their love 
and admiration of music, but also a 
deep understanding of the necessity 
and importance of musical art in the 
progress of humanity.” 


Americans also enjoy the highest 


I’ THE WORDS of Serge Koussevitzky, 


standard of living of any people on 
earth—the finest food, clothing, homes 
and transportation—because they are 
the mightiest industrial nation on earth. 


That is why we respectfully dedicate 
to the Men of American Industry, our 
radio sponsorship of The Boston Sym- 
phony—why we have chosen it as the 
vehicle to carry to the American public 


the Allis-Chalmers story... 

Engineering that aids all Industry— 

furthers American Good Living. 
Today over 1600 Allis-Chalmers prod- 
ucts are helping America to the earliest 
possible Victory — after the war, thesame 
engineering will mean Good Living, the 
American Way. 


Auuis-CuHatmers Merc. Co., M1twaukEE, WISCONSIN 


~ ALLIS-CHALMERS 
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CORRECTION, PLEASE! 


In our March issue of THE TEcH ENGINEERING NEws 
we published a letter written in opposition to our February 
editorial, ‘‘A Tech Man’s Paradise,” which suggested 
that the reconstruction of postwar Europe would be a 
popular subject with the educated engineer. Mr. Boyce, 
our correspondent, voiced his disagreement with several of 
the writer's statements. In answer I have prepared the 
following. — Evitor. 


Dear Mr. Boyce: 

Thank you sincerely for your letter in which you 
state your disagreement with our February editorial. 
It is unfortunate that you received that impression, but 
it gives us an opportunity to establish our editorial 
position and to refute an argument which we believe 
was based upon a misunderstanding of our policy. 


You wrote that you thought the editorial showed 
joy over the destruction which is today being carried 
out in Europe by the Allied (Russian as well as British 
and American) air forces. You implied indirectly, too, 
that the editorial was based upon misconception of the 
purpose of this destruction, and that it is indicative of 
a brand of loose and careless thinking which arises from 
a lackadaisical attitude toward the war. Nothing could 
be more incorrect! 


In the first place, we at Tech realize only too acutely 
our position in regard to the war effort. The small few 
of us who are here as civilians are here only because our 
draft boards have considered us to be more important 
to our country pursuing technical studies than engag- 
ing in actual combat. We are very strongly conscious 
of the fact that many men are dying on the battlefields, 
on the enemy’s side as well as our own, and the slaughter 
and destruction which must accompany a victorious 
conclusion of the war. It is, therefore, only with the 
strongest of feelings that we view the course of the war. 
Let it never be said that any Tech man has any selfish 
ideas about or lets the war become the subject of care- 
less thinking! 
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It might be interesting, too, at this time, to review 
in brief what the postwar period means to us here at 
school. This will answer the question you raised, Mr. 
Boyce, as to our facing postwar planning with a sober 
mind. As T. E. N. said in the editorial “A Tech Man’s 
Paradise,” the Europe of the postwar period will be a 
paradise for engineers with new ‘ideas and a desire to 
rebuild a torn world. However, do not be fooled into 
thinking that the seemingly shallow title, “A Tech 
Man’s Paradise” implies in any way a careless attitude 
towards this question! We realize only too well that 
sober, broad-minded men will be needed to take over 
the reconstruction of the World War II battlefields, 
men with a technological yet liberal education such as 
M. I. T. strives to give to its students. We may speak 
of it lightly, we may appear to pass it off in a joke or a 
jingle, but never for a moment do we forget the seri- 
ousness of the problem which we have to face. 


Another point which you brought up in your letter 
was the fact that only America and Britain were men- 
tioned in the editorial as being the victorious countries. 
I hope that the impression was not given that these 
will be the main two countries which take part in the 
peace. All of the Allied Nations, North and South 
America, Russia, Great Britain and its colonies and 
the occupied countries who are so courageously carry- 
ing on an organized underground opposition to the 
enemy, will take part in the postwar period. 


Again thank you for your letter. I hope that in 
answermg it I have been able to clarify a lot of points 
which have been undecided in the minds of some read- 
ers of T. E. N. I can think of no better conclusion than 
that with which I closed my February editorial, but I 
will make a slight modification. “Engineers, the whole 
world is ahead of us! We are preparing to receive it.” 


Sincerely yours, 


Curt B. Beck, 
Editor-in-Chief. 
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CRANE 





PIPING is more than 


a line on a blueprint... 


IRANSLATING a piping blueprint into terms 

of pipe sizes—kinds of fittings—types of valves 
will have much to do with determining whether 
an engineering project is a success or a failure. 
For almost any project is inconceivable without 
piping, which controls the flow of air, gas, steam, 
water, oil or other liquids. 


You are probably familiar with the high quality 
—the precise manufacture —that characterizes 
valves and fittings made by Crane. You may not 
know that the Crane line includes equipment for 
every need of every piping system everywhere. 


Writing “Crane” on a complete piping speci- 
fication has many advantages to the engineer. 
First: He knows that every item in the system will 
come from one source, saving valuable time all 
down the line from drafting room to final assem- 
bly. Second: The project will have a matched 
piping system—with all parts designed to work 
together. But, above all, he is assured of the long 
life and satisfactory operation that come from the 
exact design and high quality that are a part of 
every piping item carrying the name Crane. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


VALVES ° FITTINGS ° PIPE 
PLUMBING ° HEATING » PUMPS 














ALUMNUS OF 
THE MONTH 


DR. FRANK B. JEWETT, ‘03 
Scientist, Engineer .. . 


Of all the men to come under the educational influ- 
ence of Technology, there are few whose careers have 
been devoted more exclusively to the advancement of 
science, through industrial research, than has that of 
Dr. F:ank B. Jewett. Born in Pasadena, California, on 
September 5, 1879, Dr. Jewett graduated from the 
Throop Polytechnic Institute, now the California 
Institute of Technology, in 1898, received his doctorate 
at the University of Chicago in 1902, and served as a 
graduate instructor in Physics and Electrical Engineer- 
ing at M.I. T. from 1902 to 1904. He worked for the 
American Telephone and Telegraph Company from 
1904 to 1912, entered the Western Electric Company as 
Assistant Chief Engineer, and by 1925 he had become 
Vice President of the A. T. and T. Company, in charge 
of development and research; he was President of the 
Bell Telephone Laboratories from 1925 to 1940, and is 
now Chairman of the Board of the latter organization. 

Dr. Jewett is one of those rare scientists who possess 
both a mind that is trained in scientific procedure and 
yet who have the gift of organizing and directing as 
well as being able to inspire enthusidsm and create 
lasting friendships. In his career in scientific adminis- 
tration in the field of electrical communications, he has 
contributed greatly to such achievements as the devel- 
opment of “phantom” duplex cables, engineering the 
first transcontinental telephone line, the introduction 
and development of loading coils for telephone lines, 
and important research and development work on such 
subjects as the vacuum tube as a telephone repeater, 
radio telephony, transoceanic telephony, and the prac- 
tical use of amplifiers on telephone lines. 

Dr. Jewett once said, in a speech held under the 
auspices of the Institute on Postwar Reconstruction of 
the New York University, that the scientific and tech- 
nical world could be divided roughly into two groups: 
“First, those who are concerned primarily with the 
exploration of the unknowns of science for the purpose 
of extending the boundaries of knowledge ...,” and 
second, those who through industrial research of tech- 
nology, attempt to find “ways and means for new or 
better applications of fundamental science to the uses 
of mankind.” 

His business psychology grandly illustrates his faith 
in industrial research. He believes in big laboratories 
as contributors to the advancement of science although 
he upholds that most of the significant contributions, 
as in the past, are likely to come from independent 
sources. Moreover, Dr. Jewett advocates an all-pur- 
poseful goal of research, and once said, in an address 
given at the Harvard Tercentenary celebration in 1936: 
‘The one thing that is quite clear to me is that since 
these new tools are the direct result of operating a 
powerful method by skilled people, it is imperative if 
full social value is to be obtained that the method 
which produced them be extended and that men and 
women be truly trained to apply it — both to produce 
new things and to show us how properly to use them.” 

Besides the aforementioned list of accomplishments, 
Dr. Jewett has an imposing record of service to his 
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country. A lieutenant colonel in the last war, he was 
awarded the Distinguished Service Medal for “‘excep- 
tionally meritorious and conspicuous service in con- 
nection with the development of the radio telephone 
and the development and production of other technical 
apparatus for the Army.” He directed the development 
of communication devices for both Army and Navy and 
was one of the five members of a special advisory board 
on submarine detection. From 1923 to 1926 he served 
as Chairman of the Division of Engineering and Indus- 
trial Research of the National Research Council. 

Perhaps one of the greatest honors to come to Dr. 
Jewett was his election in 1939 to the presidency of 
the National Academy of Sciences. For a scientist 
merely to be nominated for admission to this organiza- 
tion he must be distinguished in his field; thus, the 
honor and respect shown by his colleagues to this bril- 
liant man is more than evident through his election to 
this very high office. In this capacity as well as by 
membership on the National Defense Research Com- 
mittee, he has been one of the most prominent scientists 
contributing to the field of war research. 

An account of the many medals and honorary 
degrees which have been bestowed upon this famous 
engineer would stretch from here to London, where he 
was given the Faraday Medal of the Institution of 
Electrical Engineers, the second American (Elihu 
Thompson was the first) to receive this award. Among 
his honorary degrees may be included those from Har- 
vard University, Columbia University and Dartmouth 
College. He is a life member of the M. I. T. Corpora- 
tion, and was the president of the Alumni Association 
in 1940. 

Our hats are off to Dr. Frank Baldwin Jewett, an 
alumnus who can always be pointed out as an example 
towards which~all future M. I. T. graduates can 
profitably aim! 
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* LOW TOOL COST! Standard 
Carboloy tools, available in 
10 styles, 5 grades, wide 
range of sizes, are priced as 
low as 70c per tool. 


N the aircraft industry, on thousands of vital jobs, 
STANDARD Carboloy tools have set the pace on ma- 
chining production! Cutting speeds stepped up as high 
as six times faster than with former tools! Tool life in- 
creased often as much as 20 to 1! Finish, on critical parts, 
so fine that 75% or more of hand-polishing time is elimi- 
nated! Close tolerances once believed ‘“‘impossible”’ on 
mass production work, commonly obtained. Production 
of vital parts often doubled or tripled. 

On aircraft manufacture—as well as in all other indus- 
tries vital to war—STANDARD Carboloy tools have helped 
point the way towards new economies, new production 
peaks. These tools—at prices comparable to all other 
cutting tool materials—are available in 10 styles, 5 grades, 
for cutting ALL metals and non-metallics. Write for new 
catalog GT-175, just issued. 








CARBOLOY COMPANY, INC. 
11149 E. 8 MILE AVE., DETROIT 32, MICHIGAN 


Birmingham + Chicago - Cleveland - Los Angeles - Newark + Philadelphia - Pittsburgh 
Seattle - Thomaston, Conn, 








CARBOLO 


TRADEMARK 


TUNGSTEN CARBIDES = »-* TUNGSTEN CARBIDES WITH TANTALUM AND/OR TITANIUM CARBIDES 
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STANDARD caRBoLoy Tools 
THE PACE ON AIRCRAFT PRODUCTION 









* HIGH FINISH! On this steel gear, Carboloy tools produce 
a finish that eliminates 80% of former hand-polishing 
needed. 
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* EXTRA TOOL LIFE! Machining steel gears for super- 
chargers, Carboloy increases tool life 2800% on eleven 
operations. 








% INCREASED PRODUCTION! Simply by changing to Carbo- 
loy tools, in place of ordinary tools, 86% machining time 
was saved on this job. 





an a 


* EXTRA OPERATIONS ELIMINATED! Tooling with Carbo- 
loy Standards made possible the elimination of 4 stations 
on turret—total of 19 tools saved. 
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Figure 8. Operating one of the special single-cylinder AUTOMOTIVE DIVISION 


research engines ee sa was Pris (Continued from page 217) 


gas-turbine and jet-propulsion devices. Thus 
the young engineer who chooses the internal 
combustion engine as his field will find no lack 
of interesting and stimulating problems await- 
ing him in the post-war world. 

The recent interest in gas turbines and jet- 
propulsion devices has directed the attention 
of M. I. T. authorities and staff members to the 
need for extensive research in this type of inter- 
nal combustion engine, and it is hoped to 
expand the facilities of the Sloan Laboratory 
in this direction as rapidly as funds permit. If 

resent plans materialize, M. I. T. will soon 
a equipped as well in the field of the internal 
combustion turbine as it is now in the field of 
the reciprocating internal combustion engine. 


Figure 6. One of the staff members adjusting the high-speed 
engine indicator developed in the Sloan Laboratories 


Courtesy McCann-Erickson, Inc. 


Hydraulic presses shaping parts for a 
modern (pre-war) automobile 


Figure 7. Building an experimental part for 
engine research in the Sloan Laboratories Figure 5. Control station for single-cylinder tests of aircraft engine 


machine shop cylinders 
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Scrubbing Steck Ships with Srusher of Flame 


face hardens them at points of wear... 
welds them into strong parts. With the 
electric arc, it constitutes a remarkably 
fast, versatile metal-fabricating team. 

If you would like to receive our 


Painting a big modern cargo or troop 
ship is an expensive and important fin- 
ishing operation. To assure the longest 
possible paint life, many large ships are 
first thoroughly cleaned with ‘‘brushes”’ 
of oxyacetylene flame — a steel-condi- 
tioning treatment that produces a clean, 
smooth surface unblemished 
by rust or scale. 

Moreover, this modern 


AIR REDUCTION SALES COMPANY 
MAGNOLIA AIRCO GAS PRODUCTS CO. 
NATIONAL’ CARBIDE CORPORATION 
PURE CARBONIC INCORPORATED 

THE QHIO CHEMICAL AND MEG. CO. 
WILSON WELDER & METALS CO., INC. 


OXYGEN, 
ARC WELDING MACHINES AND SUPPLIES ° 


CARBON DIOXIDE * 


steel-cleansing method drives occluded 
moisture from the steel, thus making it 
more receptive to paint and making 
paint jobs last longer. As a result, re- 
painting becomes a much less frequent 
necessity...maintenance costs are con- 
siderably reduced. 

In addition to cleaning steel, the oxy- 
acetylene flame has many other uses. It 
cuts metals into any shape quickly...sur- 


informative publication “‘Airco in the 
News,’’ we shall be glad to send a free 
copy. Write to Mr. G. Van Alstyne, 
Dept. C. P., Air Reduction, 60 East 42nd 
Street, New York 17, N. Y. 


SEND FOR FREE BOOKLET ‘‘AIRCO IN THE NEWS" 


Arr REDUCTION 


60 EAST 42nd STREET 


“DRY ICE” 


NEW YORK 17, N. ¥. 


ACETYLENE AND OTHER ATMOSPHERIC GASES * GAS WELDING AND CUTTING APPARATUS * CALCIUM CARBIDE 
°¢ ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS 
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broad band of black; in other words, a lot of black lines 
close together. It is to be observed, too, that the 
height of the band up and down is the same, meaning 
that all of the different, non-harmonic frequencies com- 
prising the noise have the same amount of energy in 
them. In this respect, the spectrum of noise is different 
from that of the sun’s light spectrum. In the sun’s 
continuous spectrum there are different amounts of 
energy. The least energy is in the blue, more is in the 
red, and the greatest is in the green. There is no spec- 
trum of “sh” shown. The spectrum of “sh” would be 
like a continuous band of color; it would be a section, 
relatively narrow, a part of the entire continuous spec- 
trum of noise with a range from 2000 to 3800 cycles 
3 second. The sound of “‘s” not the name “es” would 

a region of black from about 3800 to 5400 cycles per 
second. 

Areas and lines black in actual color on the printed 
page are used for the purposes of illustrating acoustic 
spectra, but the word “black” is not used to mean 
black as a color. 

It is well to get the idea of acoustic spectrum into 
one’s mind and frequently to use the term in discussing 
sounds, both harmonic and non-harmonic. Every 
human voice, every musical instrument, every noise, 
has a frequency spectrum. The sound spectra, with 
many or few harmonics, may embody a wide range of 
frequencies or a small range of frequencies. If there are 
no overtones present, the spectrum of noise may 
embody a wide range or narrow range of frequencies. 


Television 
The simple equation, Q= KT(f,—/2), mentioned in 
an early paragraph, provides an excellent approach to 
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the problem of transmission of pictures over wire and 
radio circuits. In telephotography the elapsed time, T, 
is of the order of seven or more minutes. Hence there 
is not such an imperious demand for frequency range. 

The. obtaining of information by vision is indeed a 
splendid and rapid method. Into the philosophy of 
communication relative to the amount of information 
received as a function of two contributory factors 
“range of waves” and “elapsed time,” television fits 
admirably. By vision we obtain a great deal of informa- 
tion and get it very quickly. A fleeting glance at a 
landscape, a seascape, a friend or an object of any kind 
brings a wealth of information in a very short time. As 
per the philosophy herein expressed, then a great range 
of waves must inevitably be involved in vision. If T 
is very small (fif2)'must be very great. To be sure, 
there is an amazing array, an extremely wide range of 
waves used in vision. The retina of the human eye is 
made up of about 1,000,000 separate and distinct 
receiver systems. Each receiving system gets a sepa- 
rate range of waves at least one octave wide. These 
1,000,000 octaves ' P 
convey a lot of in- 
formation. Out of 
the 1,000,000 sep- 
arate messages the 
brain quickly con- 
structs one picture 
and a fraction of 
a second later con- 
structs another pic- 
ture and another 
and so on. There- 
fore, in electri- 
cal television, an 
amazing amount of 
information must 
be conveyed in frac- 
tions of seconds to 
approximate that 
experience in actual 
vision. An electri- 
cal “paint brush” 
must paint one pic- 
ture of thousands of 
elements in perhaps 
a twentieth of a sec- 
ond. Another pic- 
ture must be “elec- 
trically painted” 
in the next twenti- 
eth of a second. And 
so on. In listening 
to a speech and mu- 
sic, the facsimile 
reproduction is ex- 
cellent if about 
eight octaves cov- 
ering 10,000 cycles 
per second enter the 
ear. To see a color- 
ful landscape, 
1,000,000 octaves of 
waves may enter 
the eye. The de- 
mand for waves 
with which to see 
is much more ex- 
acting than the de- 
mand for waves 


(Continued, p. 238) 








COAXIAL CABLE 

A section of coaxial cable broken 
down to show the different ele- 
ments which go to make up this 
piece of transmission cable. 
Observe the nine protective 
sheaths which protect’ the 
actual transmitting ‘‘wires.”’ 
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HE BENEFITS that electronics can bring 

to our future living extend far beyond 
the bounds of imagination. Its wonders, its 
possibilities seem to have no limit. Thanks 
to man’s far-reaching vision and patient 
research, electronics is a beckoning field to 
new career men. 

General Ceramics' and Steatite Corpora- 
tion, through creative ability and research, 
have developed many steatite insulation ma- 
terials so necessary to the workability of 
electronics. 

It is a matter of record that steatite insu- 
lators because of their unusual insulating 
properties have grown steadily in favor. 





In this phenomenal growth “General” has played an 
important part, helping many Electronic Engineers 
in the solution of their difficult insulation problems. 


AND STEATITE CORPORATION 


KEASBEY NEW JERSEY 
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A battery of Army teletype operators at a field 
station transmitting information to head- 
quarters. These pieces of equipment are de- 
signed for operation in the field and are powered 
by storage batteries as shown in the picture. 


CYCLES, CODES, AND COPIES 
(Continued from page 236) 


with which to hear. The eye is a much more complex 
and talented receiving system than the ear. Vision isa 
much more complex phenomenon than hearing. For 
mere recognition of a human face, 
television requires a band of 
20,000 cycles. For a picture 
such as is standard in motion 
pictures, a range of 20,000,000 
cycles is necessary. One of the 
basic difficulties in electrical tele- 
vision is the prodigious range of 
waves demanded. To create, to 
maneuver, to control as a single 
ensemble, a band of electric waves 
several million cycles wide on 
wires or on the radio is a most 
difficult task. 

The coaxial cable previously 
mentioned can transmit a range 
of 2,000,000 cycles per second. 
That range is good for at least 
10,000 telegraph channels and 
480 voice channels. All of its 
magnificent capability to carry 
the 2,000,000-cycle band must be 
commandeered for one reason- 
ably good television channel. It 
is significant that in the trans- 
mission of information, a single 
television channel of fair excel- 
lence needs the waves of 10,000 
telegraph messages and 480 tele- 

hone conversations. Coaxial 
cables capable of transmitting 
more than a _ 2,000,000-cycle 
band are in the offing, which 
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FREQUENCY FILTER 
A channel type conversation filter for telephone transmission operation. 
The cover has been removed to show the working parts 





will transmit more information, whatever form that 
information takes. 


Codes and Copies 


To sum up a bit about waves for communication 
and quality of waves is appropriate. Only by a change 
in frequency can waves convey information. The 
smaller the range in frequency, the fewer the cycles, the 
less the information conveyed. A beautiful symphony 
cannot be played within the range of one octave; artic- 
ulate and pleasant speech cannot be made by a 
narrow band. Sometimes a small bit of information 
at a particular instant, put together with other 
small bits of information at later instants, can add up 
to an important aggregate of information. A sema- 
phore may signal “Go” or “Stop.” Actually of 
course there has not been a wide change in frequency. 
However slight a difference in frequency there may 
be, however narrow a band of frequencies may be 
available or possible, that change may embody a 
signal, a code. 


Broadly speaking, then, a great deal of information 
can only be conveyed by a wide range of frequency, a 
broad band of cycles. A small change in frequency 
may, in its own right, be inadequate as a frequency 
pattern out of which to make copies or facsimiles; 
syllables, words and symphonies. But as a signal or 
a code message, a few cycles, a small bit of frequency 
change may bear most important and vital informa- 
tion which is all that is needed at some particular 
instant in both peace and war. 


Reference: “Transmission of Information,” R. V. L. Hartley, 
Bell System Technical Journal, Vol. VII, page 535. 
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CLARK 8 Cyl. 800 B. H. P. 
GAS ENGINE DRIVEN COMPRESSOR 


Pacific Type ITB—Hot Oil, Multi-Stage Horizontal, Forged 
Steel Shell, Double-Case, High Pressure Centrifugal Pump. 


Achievements in the Field 


Half of Clark Bros. 64-year history has been 
largely devoted to developing and perfecting 
the “2 Cycle” Engine. Clark engineers, with 
far-sighted vision, recognized “2 Cycle” as 
the ultimate engine as long ago as 1910. 
Years of successful experiment and research 
produced the modern Clark “2 Cycle.” 

No greater tribute could be paid Clark for 
the hard pioneering years, than the wide ac- 
ceptance Clark “2 Cycle” enjoys today, not 
only throughout the Petroleum Industry, but 
in many of the world’s largest war industries 
such as Synthetic Rubber, Synthetic Ammo- 
nia and Toluene plants. 

Illustrated above is the Clark 8 cylinder— 
800 B. H. P.—‘‘2 Cycle” Gas Engine Driven 
Compressor. Because of its notable records in 
outstanding Recycling and Pressure Mainte- 
nance plant, petroleum engineers consider it 
“standard equipment.” 


CLARK BROS. CO., INC. 
Olean, N. Y. 


Twenty years ago Pacific Engineers, in a 
modest little pump shop, startled the world 
with a radically new oil pumping technique. 
In those days oil pumps were costly and un- 
reliable. They either ground themselves to 
uselessness in a few months or corrosion did 
the trick. 

So these alert Pacific engineers took the 
micrometer, new alloys, finest of materials 
and developed new engineering methods. 
They created a group of precision pumps 
that defied all oil field and refinery pumping 
conditions—pumps of efficiency and economy 
with a life measured in years instead of 
months. 

Today—in a large modern plant—Pacific 
still maintains its leadership with a complete 
line of centrifugal, curbine and plunger types 
of precision pumps for water well, oil well, 
refinery, pipeline, process, boiler feed and 


hot oil operations, as well as large emulsion 
pumps for synthetic rubber plants. 


PACIFIC PUMPWORKS 
5715 Bickett St., Huntington Pk., Cal. 





“Two of the Dresser Industries” 
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A straight-side single-crank press with four punches and dies. 
Used for performing the second drawing operation on cartridge cases 


PASS THE 


AMMUNITION 
(Continued from 
page 223) 
the upper floor for 
more washing and 
drying, then pass on 
to a second trimming 

operation. 

The case is next 
sent through another 
series of horizontal 
machines. One 
punches a rough 
pocket, the receptacle 
for the primer in the 
head of the case. The 
next reforms this 


fications, and at the 

same time enlarges 

the head to a slightly larger diameter than 
that of the case. It also stamps identifying 
letters and dates in the head. Another spe- 
cial machine turns the head to its required 
diameter and cuts an extractor groove to 
insure swift and free extraction. 

The cases now undergo another anneal- 
ing process, with only the mouths exposed 
to heat while the bases or heads are kept 
cooled in water. After a thorough lubrica- 
tion, inside and out, they proceed to the last 
station where the open end is narrowed into 
the familiar tapered ‘‘neck”’ characteristic of 
the finished form. They are now ready for 
final inspection before loading with primer, 
powder and bullet. 

Meanwhile, the bullet has been traveling 
along its own road to completion. It starts 





much like the case; a small copper-zinc cup In assembling armor piercing bullets, machines are employed that 










finger tip. The process roughly: parallels 
that of the case. The metal is drawn be- 
tween punch and die until it becomes a 
cylindrical well, round-capped at one end. 
This shell becomes the bullet jacket, 
housing the core. Different combinations 
of metal and components for different 
types and calibers of bullets need special 
jacket design. 

The extraordinary operation of bullet 
assembly is done by a single machine, de- 
veloped since the last war, which performs 
thirteen different operations. The opera- 
tor makes sure that all goes well by watch- 
ing carefully through its safety glass 
window. 

Parts feed in through overhead hop- 
pers. The machine grasps the round- 
capped tube, punches it to a point, thus 
forming the bullet jacket, shapes the con- 
tour, inserts the core, folds the end of the 
jacket around the end of the core, cuts a 
groove or “‘cannelure” to insure that the 
core is held in place. As bullet composi- 
tions vary with the types of ammunition 
required, the machines are adjusted to 
compensate for the different operations. 
For instance, the groove or “cannelure” 
on armor piercing bullets 
must be done separately. 
Tracer bullets are loaded in 
other machines, too, as their 
peculiar composition re- 
quires special treatment. 

After being assembled, 
the completed bullets are 
passed on to a_ polishing 
operation and, after another 
rigid inspection, are ready 
to be inserted in finished 
and loaded cartridge cases. 

In another area, the 
primer components are be- 
ing manufactured. Tiny 
cups containing the detonat- 
ing elements fit into the re- 
cess in the heads of the 
cases. The primer compo- 
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: Type of equipment employed in the straight-line loading yents are the cup. the prim- 
pocket to exact SpeCi- method of assembling bullets and cartridge cases : P 


(Continued on page 242) 


scarcely large enough to accommodate a have fifteen stations for performing the various steps of operation 
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OWI Photo by Palmer, in an Allegheny Ludlum plant 


STEEL IS FLOWING TODAY THAT 
WILL BE FLYING NEXT MONTH 


LLOY steel, 

conceived in 

the mighty heat 

of the electric furnace, is just being 

born when it teems into ingot 

molds. From here it rapidly multi- 

plies into countless forms and 

shapes, reaching maturity within a 

matter of days as parts in finished 

warplanes, tanks, guns, ships or 
munitions. 


Many of those products will be 
better, and will perform their war 
job without fail—thanks to the 
quality control exercised by Alle- 
gheny Ludlum on every batch of 
alloy steel leaving its mills. It’s a 


APRIL, 1944 


rigid control, true, but very neces- 
sary to give our fighting men the 
decisive edge in battle that better 
equipment assures. And the same 
close control, coupled with Alle- 
gheny Ludlum’s research activities 
—now developing still better fight- 
ing steels for our armed forces— 
will continue after victory is won, 


to help create better peacetime 


products for you. 


But before there can be peace, 
we at home must exert every effort 
to win the war. Collection of scrap 
metal, salvage of waste fats, con- 
servation wherever possible and 
regular purchases of war bonds are 


your contributions from the home 
front. Only thus can you give the 
men behind the guns the tools to 
assure victory. 


if 


Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


W&D A-9315 
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The cannelure is turned on jackets for armor 
piercing bullets in a tathe type of machine by 
employing a form cutter. ' 


PASS THE AMMUNITION 
(Continued from page 240) 


ing mixture, a thin paper disk to hold the mixture in 
place and also aid in waterproofing, and the anvil. The 
cartridge is fired when the gun’s firing pin strikes the 
primer cup, pressing it against the anvil. This squeez- 
ing action or friction causes the priming mixture to 
explode, igniting the powder charge. 

Insertion of the primer into the head of the cartridge 
is accomplished on a hopper-fed machine which first 
pierces a hole through the floor of the head. This small 
aperture is the avenue through which the primer explo- 
sion is communicated to the main powder charge. The 
primer cups are then fed in automatically and the metal 
of the cases compressed to hold them in place. 

Primed cases now go through the final stages of 
loading. These machines are models of modern 
machine design. They measure out the proper charge 
of smokeless powder and fill the case to the necessary 
depth. They “seat” the bullet in the neck of the case. 
A small vertical crank press “‘crimps” the metal at the 
mouth of the case into the groove around the bullet. 

At every stage in cartridge manufacture strict 
inspection is maintained. Final inspection relies heavily 
upon the newly developed “gauge and weigh” machines 
that check various lengths and diameters and finally 
deflect the cartridges to delicate scales where the cor- 
rect weight is determined. 

All cartridges that pass these inspection machines 
are turned over to inspectors of the Army Ordnance 
Department for complete rechecking. Should any one 
cartridge in a “lot” of thousands be rejected, the entire 
lot is returned to the manufacturing department for 
complete reinspection. 

hat our facilities for producing small arms ammu- 
nition are more than adequate to the huge demand 
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should be a source of pride to all Americans. This is 
due to the farsightedness of the United States Army 
Ordnance Department, which, in conjunction with old- 
line ammunition companies, laid extensive plans for 
expanding the manufacture of war materials years 
before our entry into the war. Frankford Arsenal 
assumed a leading role in this work through the per- 
fection of a model factory for turning out small arms 
ammunition by the latest developments in mass pro- 
duction methods. The plans developed covered the 
design of buildings, machinery, tools, calculation of 
requirements for raw materials, personnel, power, trans- 
portation facilities, and 86 on. 

It was largely because of this advance planning and 
on the basis of techniques established at Frankford 
Arsenal that existing ammunition companies, and more 
particularly other industrial concerns who had no previ- 
ous experience in the production of small arms ammuni- 
tion, were able to undertake the building and operation 
of new ammunition plants for the Government. Frank- 
ford Arsenal provided technical know-how; industry 
provided organization, management and direction. 
American methods for the manufacture of caliber .30 
and .50 cartridges were adopted by both the British 
and Canadian Governments as standard in the procure- 
ment of equipment for small arms ammunition factories. 
These methods for producing vast quantities of high 
quality ammunition constitute what is believed to be 
the best practice followed anywhere in the world — 
and stand as testimony to the close working relation 
between the Ordnance Department and American 
industry. 


A weighing and gauging inspection unit that 
weighs and gauges ammunition at a fast rate, 
discarding those that do not come up to specifi- 
cations in weight, gauge, and length. Operator 
shown here is inspecting cal. .50 incendiary am- 
munition. The tips of different types of ammu- 
nition, such as incendiary, armor piercing, etc., 
are different colors, that gunners may identify 
the type. 
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MEDIUM TANK, M-4 
PHOTO BY 
US ARMY SIGNAL CORPS 


BUTTONED DOWN 
and ROLLING 


Rolling all over the world. Hitting 
the enemy where it hurts him the 
most, covering infantry, scouting, 
ifelailire male lalilile Melle M coll dilemma kell e 
ing by radio to coordinate all in a 


pattern of Victory. 


NATIONAL COMPANY, INC. 
MALDEN, MASS. 





De You Know? 


INTERESTING FACTS FROM THE WORLD 
OF SCIENCE 


Compressed air now has 450 to 500 different uses. 
In steel industry alone in 1942, 240,000,000 tons of it 
were used. 


* * * * * 


Electricity is replacing cams and gears in the new 
electrical anti-aircraft fire director. Firing data auto- 
matically calculated inside a machine yards from the 
gun is also automatically expressed in terms of electrical 
curreats which are then fed through cables to motors 
controlling movements of the gun. 


* * * * * 


The new battleship Iowa can pour out 10,500 kilo- 
watts of electrical energy from her generators, enough 
to supply a city of 22,000. She has 1,300,000 feet of 
cable, 900 motors and 5300 lighting fixtures and 275 
service telephones and 875 battle telephones. 


ca Ok * Bs * 
Paracutin, new volcano in Mexico, arose from a 


cornfield to a height of 1000 feet and is the first whose 
entire life is recorded scientifically. 





aitaaina teen 4 
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ALL N2 000’s FEATURES FIT INTO TODAY'S — 
LIGHT MILLING REQUIREMENTS | 


EASY AND QUICK SET-UP 


Ask for complete details on 
No. 000 Plain Milling Machine 


BROWN & SHARPE MFG. CO. 
Providence, R. |. 












































There is a hand grenade the size and shape of a 
baseball which uses the centrifugal force of the throw 
to set off the fuse. 


* * * o* * 
An electronic chemist, called a mass spectrometer, 
is being used to analyze the gases formed in making 


butadiene.. In fifteen minutes the device can dissect a 
complicated gas molecule one-twenty-fifth millionth of 
an inch long and by means of a chart can reveal the 
composition of the gas. 


* * * * * 


If you can recognize your own voice, you are one 
person in ten, according to a recent study of personality. 


* * * * * 


Vitamin “C,” used in the cure of scurvy, has been 
found to be present in pine needles. Although the dis- 
covery is new from a biochemical angle, from the view- 
point of practical medicine, it is not. American Indians 
used it in this form over four hundred years ago. 


as * a * * 


The National Bureau of Standards has set up a 
powerful broadcasting station whose broadcasts are 
limited to ticks, hums, and whistles, which set the fre- 
quency standards for technical men in many industries. 


* * * * * 


A tenth of all electrical energy generated in the 
United States in 1943 went to use in electronics. 


* * * * * 


Paper, chemically treated so that its strength is 
increased and which has the ability to endure the ele- 
ments successfully, is being used in producing para- 
chutes for delivering supplies to our armed services. 


* * * * * 


Titan, one of Saturn’s satellites, has been discovered 
to have an atmosphere. This is remarkable in itself, 
but more surprising is the fact that spectra have shown 
that this atmosphere is composed mostly of methane 
and possibly ammonia. 


* * * * * 


“‘Sonotest,”” an electronic ear, is being used to test 
20 millimeter aircraft shells. Properly made shells, 
with no cracks, have a certain vibration frequency. 
The sound of a shell dropped on a hard surface is picked 
up by a microphone, and the electrical impulses are fed 
through electron tubes. Suitable relays light green ‘‘go” 
lights if the shell is good and warn the operator if the 
shell is imperfect. This electronic device enables one 
person to test 1500 to 1800 shells per hour. 

* * * * 7k 

Ozone, discourager of bacteria and molds, is being 
used for meat storage. However, the supply must be 
carefully regulated because too much of it is harmful. 
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Yesterday someone did something that will 
make tomorrow better. 

We do not mean to be Pollyanna. We 
are totally engaged in the grim business 
of producing for war. But it is still hard, 
realistic fact that the good things of to- 
morrow are being planned today, were 
planned yesterday. Jobs, for instance. Your 
future job. 

This is one reason why we enjoy working 
with aluminum. It’s full of possibilities for 
making new things, and making old things 
better. The future of aluminum is exciting. 

There is now much more aluminum and 
it costs less. It will be usable in many more 
places. Alcoa has been imagineering in 
aluminum for 54 years and we have good 
reason to feel the postwar future of alumi- 
num is something for a man to want to 
have a part of. 

Look what aluminum can do to help 
patch up this shattered old world. It’s the 
wings of the Air Age. It is going to tie 


Your Tomorrow 


Began Yesterday 


remote peoples together and help bring 
about understanding. 

Aluminum’s strength with light weight 
makes things easier to lift, less expensive 
to move. It offers another spurt of growth 
to all forms of transportation. 

Alcoa Alloys in brilliant colors promise 
a new splurge for beauty. Think what you 
can do to brighten homes and _ hospitals, 
stores and schools with a metal that is 
easy to work, resistant to corrosion, light, 
strong and capable of being dyed practi- 
cally any color of the rainbow! 

We have seen a lot of good imagination 
engineered into plans utilizing Alcoa Alloys. 
We have done some Imagineering of our 
own, too. 

These plans are today’s blue-prints for 
tomorrow’s jobs. Many of you younger men 
will be needed to turn them into action. In 
fact, we hope some of you will want to help 
put across the ideas we have been cooking 
up here at Alcoa. 


A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 


ALCOA ALUMINUM 


e This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 


APRIL, 1944 











2 “MUST” books for every artist 





Here are 2 books from the Higgins library guaranteed 
to give hours of creative entertainment and instruction 
to professionals and students alike. You can purchase 
them at your nearest 
Higgins Ink dealer 
... or direct from us. 








TECHNIQUES: 37 pages 
-.. well over 100 illustra- 
tions. Gives you the ground 
work and advanced tech- 
niques for all types of 
Higgins Ink drawing. 

PERCY weidin . Each 50c 













ARTS and CRAFTS 
PROJECTS: 10 separate 
projects ranging from 4 to 
12 pages each—Map and 
Chart Making, Paper Dec- 
orating, Spatter and Air- 
brush, Textile Dyeing, Book 
Binding, and many more, 
all in handsome portfolio 
i CE Each $1.00 













LU 
271 NEATH STs 


HIGGINS INC. 


BROOKLYN 17, N. 
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Engineering students . - have 
you ever seen insulated 
wires and cables made: 





I. isn’t necessary to visit a manufactur- 
ing plant to see how they are made and 
installed. The Okonite Company has mo- 
tion pictures available, which we will be 
glad to furnish without charge at the 
request of any responsible organization. 
For instance: 

“Rubber Insulated Cables” — Sound 
film, showing the manufacture of rubber 
insulated wires and cables from the raw 
material to the finished product. Nar- 
rator: Lowell Thomas. Projection time: 
25 minutes. In 16 mm. and 35 mm. sizes. 
You can arrange 
to have this pic- 
ture for your next 
meeting by writ- 
ing to: 





AND CABLES 


EXECUTIVE OFFICES: PASSAIC, N. J. OFFICES IN PRINCIPAL CITIES 
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The topography of crystals has recently been made 

ible by a process using the interference of light. 
arities of surface as small as 1/5,000,000 inch 
can be detected. 


ao * % * ae 


Penicillin, apparently a very effective cure for 
syphilis in the early stages, has produced surprising 
results in curing late syphilis. However, five years of 
observation are needed before definite conclusions can 
be reached. 


a ae * * * 


General Electric has developed and perfected the 
world’s fastest motor. It is a seven-pound midget motor 
which operates at a speed of 120,000 rev./min. The 
motor can easily fit into a man’s palm. 


* * * * * 


& 


The importance and extensive use of the new drug 
penicillin can be seen from the fact that two-fifths of 
the total amount manufactured in the United States in 
1943 was produced in December. By July of 1944, 
twenty-one plants will be devoted solely to the produc- 
tion of this great germ killing agent. 


The following items were omitted in the March 
issue: 

The pictures for “Building a Modern Subway” 
were loaned by the Department of Subways and 
Superhighways of Chicago, and the material for 
the article was graciously furnished by Mr. Philip 
Harrington, Commissioner of Subways and Super- 
highways. 


The following information was also omitted: 
In planning and supervising the project, the 
Department of Subways and Superhighways had 


the assistance and coo-peration of the PWA Sub- 
way Commission, of which Col. H. M. Waite is 
chairman, and the late Joshua D’Esposito, Com- 
mission member and PWA Subway Project Engi- 
neer, and their staff. 


The pictures for the article “The Electron 
Turns Chemist” were supplied by Westinghouse. 
* * a * 


Our title page picture for this issue was given 
us by the Bethlehem Steel Corporation. 


TECH QUIZ ANSWERS 


. Professor Harold E. Edgerton. 

. Cyclotron. 

. Van der Graaff 2,000,000-volt generator. 
. High-pressure steam valve. 

. Metal sample, electron microscope. 

. Wright Brothers Wind Tunnel. 

. Recorded by a talking machine studio. 
Sugar. 

. Testing fireproof roofing materials. 

. Bottle tops! 

. Differential analyzer, mathematics. 


mM SORNNAN PR wh 
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UNION CARBIDE REPORTS 


fust full-year’s production of 


BUTADIENE 
for the Government’s Synthetic Rubber Program 


(INSTITUTE, W. VA. PLANT) 





A LITTLE OVER A YEAR AGO* the first tank car of butadiene 
was shipped from the Gover.ument’s large integrated rubber 
project at Institute, W. Va. This historic shipment came from 
the immense butadiene plant which was designed and built by 
CARBIDE AND CaRBON CHEMICALS CorPorRATION for the Gov- 


ernment’s Defense Plant Corporation—and is being operated 
by this Unit of UCC, for the Rubber Reserve Company. 


FIRST YEAR’S PRODUCTION OVER THE RATED CAPACITY— 
that is the record of this huge 80,000-ton-per-year plant during 
its first twelve months! This has been accomplished in spite of 
the many inherent problems that had to be solved in starting a 
wholly new project of this magnitude. 


Over 8/10 of a short ton of butadiene is required to make 
about one long ton of Buna S type synthetic rubber. Butadiene 
from this plant during the past year has provided more than 
90,000 long tons of synthetic rubber for the Nation’s require- 
ments, both military and essential civilian. The delivery of this 
all-important ingredient also has made possible early produc- 
tion of synthetic rubber under the Government’s program, 


*The first tank carload of butadiene from Institute was shipped on February 18, 1943 
— less than one month after Unit No. 1 of the four large butadiene-producing units 
had started operating. Subsequently, Unit No. 2 started producing in March, Unit 
No. 3 in April, and Unit No. 4 on May 25, 1943. 


Night view of the immense butadiene plant at Institute, W. Va. 


NOW HUGE BUTADIENE PRODUCER — although originally 
designed to produce 80,000 tons annual capacity, the Institute 
plant is now delivering butadiene at a rate of more than 100,000 
tons per year. An identical plant using Carbide’s process was 
put into operation by the Koppers United Company in Sep- 
tember, 1943, at Kobuta, near Pittsburgh, Pa. 


OVER 75% OF THE TOTAL PRODUCTION OF BUTADIENE 
for the Government’s synthetic rubber program in 1943 came 
from the alcohol process developed by CarBipE AND CARBON 
CHEMICALS CORPORATION. 


In addition to the plant at Institute, Carbide made available 
plans for the large plant at Kobuta, which was built and is 
being operated for the Government by Koppers United Com- 
pany. 

CARBIDE AND CARBON CHEMICALS CORPORATION also has 
designed and built for the Defense Plant Corporation, and is 
operating for the Rubber Reserve Company, another large 
butadiene plant at Louisville, Ky. 


Business men, technicians, teachers, and others are invited to send 
for the book P-4 “Butadiene and Styrene for Buna S Synthetic 
Rubber from Grain Alcohol,” which explains what these plants 
do, and what their place is in the Government’s rubber program, 


BUY WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [[qg New York 17, N. Y. 


Principal Units in the United States and their Products 


ALLOYS AND METALS 

Electro Metallurgical Company 
Haynes Stellite Company 

United States Vanadium Corporation 


CHEMICALS 


National Carbon Company, Inc. 


Carbide and Carbon Chemicals Corporation 
ELECTRODES, CARBONS AND BATTERIES 


The material herein has been reviewed and passed by the Office of Rubber Director, the Rubber Reserve Company, the Defense Plant Corporation, and the War Department. 


INDUSTRIAL GASES AND CARBIDE 
The Linde Air Products Company 

The Oxweld Railroad Service Company 
The Prest-O-Lite Company, Inc. 


PLASTICS 

Bakelite Corporation 

Plastics Division of Carbide cnd 
Carbon Chemicals Corporation 




































Massachusetts Institute of Technology 
CAMBRIDGE, MASSACHUSETTS 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
offers the following Professional Courses: 


SCHOOL OF ARCHITECTURE 
Architecture City Planning City Planning Practice 


SCHOOL OF SCIENCE 






























Biology and Biological Engineering Geology 
Options: Quantitative Biology Options: Geology 
Food Technology and Mineral Resources 
Industrial Biology Mathematics 
Physical Biology Options: Pure Mathematics 
Chemistry ; Applied Mathematics 
General Science Industrial Statistics 
Physics 
Options: General Physics 






Applied Physics 










SCHOOL OF ENGINEERING 







Aeronautical Engineering . Electrical Engineering — 
Building Engineering and Construction Co-operative Course 
Options: Heavy Construction Generel Eoginsering 






Light Construction 
Business and Engineering Administration 






Marine Transportation 











Options: Based on Physical Sciences Mechanical Engineering 
Based on Chemical Sciences Mechanical Engineering — 
Chemical Engineering Co-operative Course 
Chemical Engineering Practice Metallurgy 
Civil Engineering Options: Metallurgy 
Electrical Engineering Mineral Dressing 






Options: Electric Power 
Illumination Engineering 
Electrical Communications 
Electronic Applications Sanitary Engineering 






Naval Architecture and Marine 
Engineering 






The duration of each of the above undergraduate Courses is four academic years, 
with the exception of Architecture, Physical Biology, and the co-operative Courses in 
Electrical Engineering and in Mechanical Engineering, which extend over a period of 
five years, and City Planning Practice which covers a period of six years. In addition 
to the Bachelor’s degree, the above five and six year Courses, with the exception of 
Architecture, lead also to the Master's degree. 

Graduate study, leading to the Master’s and Doctor's degrees, is offered in Ceramics, 
Meteorology, and in most of the above professional Courses. 

A five year Course is offered which combines study in Engineering or Science, 
and Economics. This leads to the degree of Bachelor of Science in the professional field, 
and to the degree of Master of Science in Economics and Engineering or Economics 
and Natural Science. 

For information about admission, communicate with the Director of Admissions. 
















The Catalogue for the academic 
year will be sent free on request. 
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THE DOW CHEMICAL COMPANY, miptano, MICHIGAN 


New York 
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The promise of plastics, in the after-war 
years, holds so much for manufacturers and 
consumers alike that perhaps we should learn 
a little more about the nature of these new 
materials. 


Of prime significance, chemically made plas- 
tics are unlike any structural material we 
have had to work with in the past. 


Plastics are the product of chemistry. They 
are one of the outstanding examples of the 
chemist’s ability to produce—out of coal, 
petroleum, air, salt, and other basic elements 
—totally new substances. 


Important to an understanding of plastics is 
that they differ widely in their property 
characteristics. 


Detroit 
Seattle 


Philadelphia Cleveland 


San Francisco 


Boston Washington 


Houston Los Angeles 





Dow Plastics include 
Styron, Saran, Saran Film, Ethocel 
and Ethocel Sheeting 


Chicago 




























For example, some plastics are extremely 
tough and withstand rough usage. This is 
true of Ethocel—one of the Dow plastics. 
Other types are pliable. Some have almost 
optical qualities in their clarity. Others pos- 
sess excellent electrical insulating value. Some 
withstand heat and others extreme cold. 


Among Dow plastics possessing some of 
these properties to a high degree is Styron— 
a plastic especially valuable as an electrical 
insulator and having many other uses where 
lustrous beauty or resistance to acids and 
alkalis are factors of importance. Saran, on 
the other hand, is notable for its tensile 
strength and flexibility, which make it widely 
used for such products as tubing, woven 
fabrics and rope. Ethocel, in a special formula, 
is especially strong and tough at extremely 
low temperatures. 


JUST WHAT 
ARE 


LASTICS”? 


The important point to remember is that 
the science of plastics is progressing rapidly. 
Already there exist many specialized plastics 
for specific applications. As our knowledge 
of both plastic compositions and the tech- 
niques for handling them increases, these new 
materials will undoubtedly become even more 
widely used than is now planned. 


; PLASTICS 


St. Louis 
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confers a spectal citation for 
distinguished wartime achievement 
on the 


a 


ELECTRIC LIGHT ano POWER INDUSTRY 


‘*Faced with unprecedented demands, the Electric Light and Power Industry has met every war-production re- 
quirement without delay and without impairment of its peacetime services to the public. This achievement merits 
the appreciation not only of American industry but of the entire nation.’’ —FROM THE CITATION 


Tris CITATION is richly merited—for 
here is a branch of industry that has done a 
remarkable war job that has not been gener- 
ally recognized. 

If electric power should fail, or if it be too 
little or too late, the disastrous effects would 
startle all America. Vital machines would 
be motionless. Millions of homes would be 
cold—and an eerie blackout would descend 
over the land. 

But electricity has not failed. Rather, in 
1943 twice as much power was produced as in 
the year before the war—with the minimum 
of new facilities—and despite large losses of 
skilled employees to the Armed Services. 

In the words of J. A. Krug, Director, Office 
of War Utilities of W.P.B., ““Power men— 
public and private—should be proud of the 


job that has been done in providing power sup- 
ply.Power has never been too little or toolate.” 

We of General Electric, who have built a 
large part of the electric equipment which 
generates, distributes, and uses the electric 
power of America, take pride in the way this 
equipment is standing, up under the strain 
of “forced draft”? wartime operation. 

Many of the men and women responsible 
for this remarkable record are your neigh- 
bors—the manager or meter reader who 
lives across the street, the girl in the account- 
ing department who is in your bridge club, 
the lineman with whom you bowled last 
night. A word of appreciation from you to 
them will lend added significance to this well 
deserved citation. General Electric Company, 
Schenectady, New York. 


Invest in Your Country's Future—BUY WAR BONDS 


GENERAL 


ELECTRIC 


953-86-211 


Hear the General Electric radio programs: ‘‘The G-E All-girl Orchestra’ Sunday 10 p.m. EWT, NBC—“‘The World Today” news, 
every weekday 6:45 p.m. EWT, CBS. 


THE MURRAY PRINTING COMPANY 
AMES STREET, CAMBRIDGE 
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